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[Abstract] 

[Subject] To provide a semiconductor memory device permitting accelerated 
random accesses. 

[Solving Means] The DRAM includes a sense amplifier 20 that is activated in 
response to nodes N3 and N4 driven to an "L" level and an "H" level, respectively, 
and amplifies a potential difference between a bit fine pair BL, /BL, and a write 
column select gate 30 that is activated in response to node N3 driven to an "L" 
level and writes a data signal of a write data fine pair WDL, /WDL to a 
corresponding sense amplifier 20 in response to a corresponding write column 
select line WCSL driven to an "H" level. Thus, write of the data signal to sense 
amplifier 20 and sense amplification of the memory cell data can be carried out 
at the same time. 
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* 1 & J: c«» 2 o#&-r*- * ^ *>cov tifr—lfn 

m&T-?mzm 1 ^ifict* t t <> k^^&t' 

-*S£*2 0*fiK:t"£»&!IIK. 

-TtMiufS* 1 is <t CT* 2 h 7 > VTs 9 com 2 OfSi: 

^n^o^2om^ j eti-rit^oif 7 h 

9 > v * * **tr, *S*E«S«o 
[ W**H 2 ] flfrE* 1 £ J: V« 2 <7) h 7 > VTs 9 «\ 

1 ^%m<n^mmMo 

[S**3] Sfcfc, »a<HH8*Ui£4rU-C, mile 
ffcS*fc«*ci»E*l coy - KKlWEiKl oa?»Sffi* 

• A*, ife«i»**2UE«0**ft:E«* 

So 
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tEjira-y, «nE»aa»*j:o f «rE-t>^ 
r >-/*#*ttfl:$** ttt ^BrTEyu f-v- vises 

*»ttft S 3 iiE«0#**E«J6«o. 

ttttsKfftB#^ffirE?!iT'3 — o raiRSiiTt tf ? + 

EBEfflB»t^ffcS*7tlt*CTl(rE»loy- KKfltE 
» 1 (OWmMM £ -5- x. T tfrE-fc > * T > •/ flftt-f t $ * 

tto4Mi«E1gitC 0 

tuK^jT-^-^, WEHflliaBiJ-trFttE-tr^^ 

*tL-e*it«rE» 1 o y - K t ^eicp 1 *5 J: ^ 2 tf v 

5 is J: X/m 6 O h 7 > ^ , i3«t Tf*ti?fL 

tTSSKOtfy MRn««S*ifc«2<7)**3gS;o*7i5 

«fE-fc > ^ T > y«i , mri£» 1 co y - K (zfrE# l offi 

2 «HKWi e>ftfc:t ui6 c r «Htf K $ ti*> > 
3S^»*«6 0v^r*i^^E*0***E«* 

So 

[0 0 0 1 ] 

r^L, ^-^«*0«t*nrB«fi|i«fltEfl«« 
[0 0 0 2] 

Rrn7^lT*4 0 H9K*5V*t\ -coDRAMfi. 
50 DL, /WDL^fi:^ ifc, CCODR AMI±, ^& 
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3 

[0.0 0 3] U h?mnr-h 5 01^ Nft*^M 

h^>v*?5 1, 5 2(±tf7 MBL^7^f 
S£WDL fc^BfcllfllttStStu Nft^JVMOS H 
>vX? 5 3, 5 4 (ifcf y hSR/B L £7 >f hf 7 -^ 
/WDLi:Offli:E?iJgt$« 0 Nf^r^^MOSh 
7>^^51, 5 3W- M±7>f h^iJS^HWC S 
LUSMJtSft, Nft^WOS h7>i?A?5 2, 5 
4(7>y- Hi«-if-WDE£5:#&o iIfWDEii> 9 4 
F^^{± TLJ THJ 
V^USMo MWDE^ THJ l^WlSftTv* 

^>^Pfltci5v^r?ijT Ki/^ifCAC$i:«ij(07^ k 

-eo^iJONf-^^^MO S^7>yX^51-54 

WDL, /WDLt**g^^o 
10004] ^>X7>7 4 5 5fi, Nf t^MOS h 
7>vX*56, 5 7i3i:^Pf^^Ji/MOS h?>v 
X? 5 8, 5 9 ^fr 0 Nft^^MOSh^Vy^^ 
5 6, 5 7fi, -f-iL-PiLlfy h«|BL, /BL fc/- K 

7>v^^ 5 8, 5 9fi. ^rfi^rtilf v h^B L, /B 

Lty-KN5 2 t<Dmzmm^fi. tfibor-vi* 

5 1, N52tc(i. ^fi^tL^>XT>ygtt<l:«-§-S 
NL, SPL35 S 4A<9^ 0 t^^r^^ffittms 
NL, SPLii, ^^//U^iiiClitfeVCC 

-rti TLJ l^<;W3J:t>* |~HJ i>^;wc£ti£ 0 
T>"/5 5tt, *>^T>^fiHtft«*SNL f SPL 

tlj i^n^ctu? thj u^/wistifcc: 

fc«l(6tTiSttft*n, ttfcOtfv hgUttBL, /BL 
■IBi:4C V c c tiif*s*r £ o 
[0 0 0 5] 4 u?4*f 6 0(i, fcf y h^37^X« 

\£y Hi^'ift-vIfiVBL ( = VCC/2) K:/ 
[0 0 0 6] (Hi 0(i, 0 9K^LfcDRAMO#&»| 

*y-t^Mc*«*flSttft8it, 74 vnmn&wcsL 
mmtR^^<^(D tlj b^;n:$tit7>f hnm#tr 

- h 5 0?&*#Nii§K$*lTV>£ o ^7>ff 60 

«±TSttft$*LTbTy Fa^BL, /BL*«lfy hi* 7"; 
ft-yffiVCC/2i:7 4 'Jft-y$tl > -t>X7 
> ^igft^f # S P L , SNL^ffll/^;i/VCC/2 
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[0 0 0 7] llf; T 7~ 4 ~fz2~? y K A C T £5 J: IF 
ffT Kl/XlfRAm^tl, * =i 5 >f *F 6 0 
ttftSti&h ffT KV^M^RAtciSU/^TO 

7- KgiWL7& ? S^i-^;vo THJ i^wctUitf 6*i 
£o 7- K^WL7& ? g^U^;i/C0 THJ u^w-Sti* 

^o^t-t>^7>^fiftffSPL, SNLW 
|~HJ wov&ztf fLJ P^w:^t-t>x 
T>*/5 5**jgttjtS*l. If^SifBL, /BLWC7) 

ms^m^maE v c c Hi* *s g tt ^ o 

[0 0 0 8] *2C, 70^v> KWRT^^C^tjT 

fcttzmoyj f^JiMwcs l^s^^o 

20 hSO^fiU -eoyijOtf-y M?JJBL, /BLi:7 

CSot/:tx.lf |~LJ THJ 

tBL, /B L<7>l"<M±*:tL*rti7 4 hf-^WD 

fcJflOfcfy hj$BL, /BLOMJWi, 

£;fx£o 7 4 b?iJ311R^WC SLli, 3r5tH#IHJfti§ftK 

50 [0 0 0 9] 7 J 'Jft-y37> KPRE^4 

£T*f ^nr^^'j-t^MC ^#fiH4ft 3 *u -t > x r 

>7MftifSPL, SNLWH^^VCC/2 

6 O^ffittib^ttrvf y h^BL, /BL^tfy 
7°'Jf t-yteVBLU?tL^ 0 iOi^:Lt, x 

[0 0 10] tfzWil lit, fiE*OflfeC0DRAM<7)S« 
Sr^i-HKrn-y ^0-e*^ o Hi l*:#H[Lr, 

y- h 5 0^ ? ^^ h^iJ31Ky- h 6 1 "CE^$itTV^ 
jS"T?** 0 hyflaiRy- b 6 1 (±, Nf t^JVMO 
S h 7 >i/A9 6 2 - 6 5 «r^tf 0 Nf t*/I^MO S h 
7>v^H2, 6 3(iif7FSBLtMieGND 
<7)7^f >fc^WUit?rl]ft«S*L. Nft^WOS F7 
>y^5'6 4, 6 5(itf *y h^/B L tgitSffiGND 

7Vy^n2, 6 4W- Hi£ ti:9-f h?llillRigl 
WCSLi:S8$ti, Nft?^VM0Sh7>yX^6 
50 3, 6 5<7>y- Kl-ttL-m^^f hf-^^/WDL, 
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WDLUg^$*l£o 
[0 0 11] ^ h^JS^WC SL^SURl^HD 
!~HJ i^;wc£±tf £>ft&£. Nf^^^M0Sh7 

>v**62, 6 4^ilt^) 0 7 0f-^lWD 
L , /WD L if^ttl-^fti [*HJ U^^ioJ:^ I~LJ 
^cOif^ti:, Nf t^^VMOS h^>v*? 6 5 

£ <h & tcN^/r^MO S h 7 > * 6 3ri*** 
;@U&«9. fcf y h*£/B L 7^^ [~LJ l^WcSIWb 
ft, *>AT>-75 SlUoTtfy MlBLris |~HJ U 
^;WC3|±tf i^v&o 7nf-^»DL, /WDL 
^•eti-^tL TLJ V^iV^i:^ THJ l^;i/CD*f^ii, 
Nft^ii'MOS F7>yxn 3 ^#i§1-£ £ <h i> 
Nf-V^^MOS f7>yX^ 6 bmmM^lQ, tf 
y h*£BL^ TLJ l^JW^IW ^>*U *>-*y>7* 
5 5 KioT^y h^/BL^ THJ V^;W~?|±^ 

i&^m^xvmim, m9<7)DRAMtm{:-c 

[00 12] 

fCA^I]M^7>^7^-t^rii, ilOtS 
L^3o^x-ry^ ? 45III^5|ti»5, IBS 

[0 0 13] ^frWUfi, X^r>f7^>^7n 
(£IT, SRAMW.f) T1i5 0MHzJa± 

R AM-Cli 2 2 MH z figf > ^ A T * -fc^iT £ 

[0 0 14] -etl^^H. ^O^cD^fc^g^ii, 9 
[0 0 15] 

fat . *iL-e*Llia5!|U*tJe LTWt 6 tifcttftO tf >y 
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mz.tzi><7)x&z>o zzx\ &&m?m$ir-Yi±. & 

li3 t t^2^h7>yX^t, &tf*y h&#U*tfi>L 
»2(^h7>V r ^^C0SE2C0«ffitlSgtStL. -f-fi^o 

*2o«ffi^tL^n**i£cotry h^ttz^ifi^^i 
is <t ^1520 try mu««s*L. m&mim^mr-^ 

t mm-r % m 3 ^ x u*m 4 <t> > 9 > ? * ^tr 0 

20 [0 0 16] fl 1 ^ L<tt, »l*J:0 r »2Ohf>^ 

[0 0 17] 4fc#4 L<ti, U 

ttftS'*fc«u» 1 - vnm 1 ^K»*ffiSr4ir 
-b v x r > •/* SHtf fc $ * « *&«U«I H»*nK*t & ft 

[0 0 18] Sfc#4L<«i, ^^>tc, 

me i:^ V ^ ^ - v 1"* fj^O 7° y ^ ^ - y'lR^JRIt 

#ai33^i3J:^>XT>7 0 ^^rgr14 

[0 0 19] itzftt L< tt, |JieitS:otf*y 

0#H?iJr f a - j: o ttfc tf y h jgl^OT'- ^ 

iffif-^SW:^i^*l^J:TO2 0iif 

fKS*fc«u»i <r>J- Y\z%\(nmm%\lL*H'7LX J c 
[0 0 2 0] Sfc#*L<li, S^JC. #lf-y h^tc 
£bft, Rm»J»@BCix H*fij^co^Tmu, Ifr-'n- 
50 [0 0 2 1 ] i^4f 4 L < f±. t>X7 >v e (i, >eft-e s 
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timing- vtmit3nvm2<n\£ ? hatomns 

2 O^aff^O * 7 is J: tf* 8 co h 9 > v X * Sr^tr 0 
■fc>*r>:/tt, * l o / - Ki:* l o«Bitti«4x " 

[0 0 2 2] 

ny^HT^^o EUUi3V>T, :^DRAMlli, 
/9!|T Y V ZsJ^y 7 y + ? U y ?$&£M1&2 , 'ft/mT 
^^e'Jv y h 4JsJ:t^--*Affl;tJlllB& 
5£fi!x&o iODRAMltli, [WJB#(C8kl0 (fc/i 
L> ktt l£l±0*SrC**) (Of-^ffDQl-D 
Q8 kOAaa** f pTtgkior*5»), 8ocof-^ff 

[0 0 2 3] fr/^lT Kl'XA'y 77 + ^7 

Am (fztzL, mti0Ja±Og&T-&&) £J:tf?ij7K 
UXftfCAO-CAn n t± 0 fil±<7>fi£fe-e 

«rff/yyr'3-Kiatt3*c-^x.4 4:fc<>^, 
mmm^r/R AS, /CAS, /WE^otV-K^ 

ft fSr^JjE LDRAM1 £#*W8p-*-*o 

[0 0 2 4] >*'JV7h4li, «Sft (H-e«3o) O 50 
■b>X7>7°SSAl"-SA3i:, -eit^0P4(Cg£S$ 
tl/:^^V-t;l/7l^^MAl, MA2^£^fr 0 -* * 'J 
t^TV^MAl, MA2I1, ftiWloOf-^ 

[0 0 2 5] fiv^Jr'n- KIHtt3(i, fr/fllT KV* 

yr + ^n-y ?§£*k®¥&2frb5.x.bti2>?fT VU 40 
Xff^- R A 0 - R A mi3 <fc tf?IJ 7 Kl/Xf|fC A 0 - C 
Ani:ffiot, MA207K 
U**iB5ei-4o ■fe^T^'/fS A 1 , SA2Kfi, 
-b >^ r > ■/+ Atti*«aiEltt»3i«»:tt 6 tiT 

- KHI8&3 U«t otlfteSftrtrT kffl<7}^ ^ 

7^6 Kfi, ^OK^^^U^'J-FT^W 50 
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[0 0 2 6] >J-Kr 'J-F^ny^fC 

OECSSlt, y- K7 ORffifW«-i§; 
Ql-Q8ktn»i:fflJt4o 9* h .K7>f^Sli v 
7 >f h ^ n y ^«^c L KWCHW L tlft 
^<7)#3iT-'~^«-?-D 1 -D 8 k £SiJ?$ft£8 kfflO 
^^ey «t;Ki#iitf 0 8 kffl<?)^ -=ey -fc^o^ 

**y -t^uttr'-^«±#ai*Lftv^ 0 

[0 0 2 7] 0 2li, 0 1 i:^Lfc^t'J"77 h 4<ofif 
S^trn-y^lti^o [U2 His^T. ^^ey-fc;i/ 
7 1/>fMAl, MA2<7)£*li, -til-Til 7*- *m^T) 
Q1-DQ8 kK*tt&-T£8 ki^^'jrn^MB 
KfrWSftTi^&o S/:-t>X7>7°f SA1-SA3 
<7)£*te, ^ilTil7*-*>fI-5§-DQ 1-DQ8 k 
1"* 8 kW-t>X7'n7^ SBC^ffl^titv^o 

[0 0 2 8] «'j7yf4 tC(i, -£iiTii7*-*«# 
Q1-Q8 k *Wi&-?tztb<n 8 k«OKffiT'-^j»*tR 
DL, /RDLt, tn^iir-'-tm^D 1-D8k^ 
«atffc*5>0 8 kffl^#ar'-^ja*tWDL, /WD L 
k**K:*te>*LTv>4 0 Sffif-^iSWRDL, /RDL 
&£ZfW&T*-?$LttWDL, /WDLIi, *fr£<7> 3 o 

[0 0 2 9] ^t'jrny^MBIi, @3CftJ:^ 

a»ffaftwuB«s*Lfciifto^*y-fe>uMc 

ffiffio* v * c t i$ttfflft<n i> <nx~$>z> 0 

[0 0 3 0] 7- K^WLS-SIRU^^O THJ 

t , 7 - -K aw L tz^Si" ^> ffco# * y -t ;i/M 

a#?i^^^60 THJ u^;uKLT>^y-fc;i'MC£T&1± 
ffcS*^«, *tl&o»a-f-^«* (fcfciciJDl) U 
Sotlo^tf^MSSBL, /B *>co— *r<7>tf 

y THJ u^;KCLtt*oif y TLJ 

■bA'MCi:taSii4o 

[0 0 3 1] Hffiftf^B#«i, tf 7 h*f*fBL, /BL(?) 
Hi^tf7h^'Jft-yl(iVBL (=VCC/ 
2) i:>f39-fXLfc», l*07-FtWL^M^ 
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■fe fUU C OIESt*- ? KJE t fc«'h*t£3S**£ C4o# 
IfyHWBL, /BLBO*/h*ffiS6**«ffiVC 
CKHtWLfcflL looifyHlitBL, /BL^tfi 

[0 0 3 2] -t^/^T^^f SA2(0-t>X7*n7 * S 
B, MBO«Fft#Ofcfy>«J#BL f /BLi:*ii: 

>^7>yf SA1, S A30-h V^rn y ^ SBIi, 
Bfti" S^'jrn-^MB <0#ffi&#O tf >y h mi B 
L, /B L^jeLrlitt^*tfc-tr>'XrV"/+AtB* 

[0 0 3 3] *>*T>:/+AB»«SP0tt8»±, H5 

? t'. te^ir- MO, 1 3. >f 3 9>f if 1 
6, 1 7. -b^7>-/20, U-KM»W'*--h2 
5 , y 4 YtmSiY- h 3 0 «r^-tfo Kii^- h 1 0 

(EOlf y hiBlJtBL, /BLtZ-KNl, N 2 torn 
M-Pit-PttS^StL, ftLfj^y- M±fc feKM-^B L 
I LSrStt^ l^ONf ^TWI/MOS h^>v** 1 
1, 12 Sr-g-fro h 1 3 «±, ^H;V7l/>f 

MA2^*'J :/n *y ^MBcO*Jj£cotf -y MfcitB L, 

/BLty-KNi, n 2 koiHu-e-*L-r*L»a$*L, 

^tt^O^- H±t feK>R^-B L I R^Stf* l**ON 
flr^^MO S h 7>v.X* 14, 15 £-afr 0 
[0 0 3 4] 4T/9!lT'n-Kia»3^«to-C«-?-BL I 
L, B L I R<7)^ ^<7)f|-|B L I L # ? f~Lj W^/WCS 
tiZ fc. KiH^- h 1 0O2oc0Nf t*;l/MO S F7 

MA \<D\£y b^tBL, /BLfc/-KNl, N 2 t 
**«J*Sii^o ff/JFd^n- K@K3i:J:oTifBL 
IL, BLIROHOffBLIR^rLj 
§tt^ (KSiy- b 1 3 02oONf t^MOS h 

^fMA2 0tf;y h^tBL, /BLty-KNl, N2 

[0 0 3 5] -f n^>fnf 1 6ti. y *U -tr;VT W MA 
lOlfyKlitBL, /BL^ffjRStt, Ifyh^^n 
7>fXgfB LEQL^ffittjtl/^;l/(7) |~LJ U^;WC 
Sftfc^fcUJetTttJSOfcf -/ hSIW-BL, /BLSrfcf 
7h^-/yft-vtfiVBL (=VCC/2) fc>f3 

[0 0 3 6] i"^fc*,>f 37>ff 1 6i±, [16 K*Lfc 
J^U, Pf t*A/MOS h7>y'^^ 3 5-3 7 
tfo Pf t*;VM0Sh7>y^^3 5lilf7hi*tB 
L, /BLOWUStSti, Pft^l^MOSFy^y 
^^ 3 6, 3 7(itf y hilRBLt/BLOIBtCltyOSfitt 
StLS 0 Pft^^M0SF7>yxn5-3 7Oy 
- h Kti. tf v Mf^^7fXf|fB LEQL* { 4x?) 



(6) #12 0 0 3 - 1 9 6 9 8 3 

it&o Pft^;i/MOSf7>y^^3 6t3 7CO0O 
y - KCfi, tf *y h^'Jft-ytfiVBL^4x.^ 

[0 0 3 7] fiv^ijr^- KHB3 Cctotlf y h»>f 
3 7>fXgtB L EQL^iSltft^^^O TLJ 1^*/ 
Pff^JVMOS F7>yX^ 3 5-T7 
^ffaLTtfy FiBL, /B L**fc tfctf y>j|7y 
ft-yffiVBLC^Wo fT/W^3- W3 
iotlf7h^37^ Xi^-B L E Q L a^ffiftffcl' 
70 ^;i-<7) THJ U^;WC£*i& <h, Pft^;i/MOSh7 
>y**3 5-3 7^^®tI^oTlf y MBL, / 
BLC0^3 7>fX^fjl:$tL^o 

[0 0 3 8] 115 Clot, ^7^fl7(i, >*'J 
■fe^71/>fMA20tf y H^fBL, /BLK««S 
*U tf7 H>f 37^Xff BLEQR^ftttftV^V 
o [~LJ U^V(:?^:^t(:£i:t^(7)tf7 
BL, /BLSrlf y Hiyv^-V-vmeVBLtZ^n 
7>fXt5 0 -Y 37^ff 1 7ii, ^7^ffl6 <h IWJ« 

20 [0039] *:y*T>-f20l±, -b > X T > ^fgrftffc 
B*SNL, S P L^-Pit-P*l TLJ l^JI/iSitf 

I~HJ ^;i/^stLfcifcujei:rflHtfl:5iL, y-K 
Nl, N2WC*tfc|R^«flait*jB*EVCCHii 
*B+4o -r^^^^>^T>*7°l 4(±. Nft^W 
S h 7>v** 21,2 2i3<tCfP^-^*;i/MOS 
>yX^ 2 3, 2 4 t*tf 0 Nfir*^MOSh7>y 
y.^2 1, 2 2 tt, y — KN 3 i y — KN 1 , N2t<D 

KN2, Nli:gg?^ 0 Pft^WOSh7>y 
30 x^ 2 3, 2 4U\ -tit-Pity- KN 1 , N2 fcy-K 

N4 toronfiastu ^tibny- victim; - 

KN 2 , Nn:«S$tLio y — K N 3 , N4Uli, -P 
itPit-lr^^T^^rS^t^SNL, SPLtf^xfc 
it« 0 -t^^T^yj&ttftffi-^SNL, SPL(i, fi 1 / 
55^3- K0»3 lUotiS^, **wWB3M±i 
ii:*^^^ (VCC/2) KS>U T^T-^r^^ 
-Pit-pit I~LJ l/'Oi/fcJiOf THJ U^^U$it4o 

[0 0 4 0] y-KNl-N4l±i:t 
tr*P^V^;V VCC/2 JCSit, M0Sf7>yX^2 
^0 1 - 2 4 (it <>U#*«K£*o T^T-^-rB#(±, If y 

h^tBL, /B LHUtCfca/MfiSAV- KN 

1, N2MUf£iiSit^ttttz x y — KN 3 , N 4 
-Pit-Pit |~L J U^^i^J:^ THJ V^;i/H§it-5>o 

[0 0 4 1] y - KN 1 Otfi^V - KN 2 cD^fi £ I) 
M0Sf7>yX^ 2 2, 2 3 OjgJAfil 
^MOSh7>yX^2 1, 2 4 0ffittIJ: »9 <>/h$ < 

^t}, y-KNio^te^««sfivcciT^i±tfb 

it* it <>H, / - KN 2 OSfi^SfttffiG N D i t 
5ITif 'bit-So ^- KN2 0Sf£#*y- KN l^oSfiJ: 
50 niSv^fi, MOSF7>yX^2 1, 2 4<7)ffitt 
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fi^M0Sh7>y^^ 2 2, 2 3 0Kf J:H/J^ 
< y- KN2 0Sfi[^«iSKfi:vCCi-e3l±*f 

" &*U6fci:iK, y-KNloftt*«*lfl:GNDi 

[0 0 4 2] K?lJS*?y- h 2 5IJ\ Nft^M 
l OSh7>y^^ 2 6, 2 7 i^fr 0 Nft^MOS 
Y "yyVTs? 2 6, 2 7 (i, -eti-Fil/- KN 1 , N 2 
t'J-Kf»^iiRDL, /RDLtO|Bic»«S-*i, 

-eti^or- hii^o^ijcov- K?!i*RfcRc s lc 

2 O 8 k fflO-fc > 7; 7'n 7^SB KStf h fix v> 
Z>o ff/Wf3-KHtt3*CJ:o"Cy(ir Kl^fl^CA 
0 - C A n KJS C*:?!|<7) i; - K9US4R&R CSL 

Ky- h 2 5 (7)Nf-^^;]/MO S h 7>v^^ 2 6, 2 

SH>v^n6, 2 7£^LT'J-Kr'-*j&RD 
L, /RDLK<£jIgjfi£ 0 

[0043] ^-f wmny- v 3 oti, Nft^w 

OS F7>y7^3 1-34 £#tr 0 Nft^iVMO S 
F7>v^^31, 3 2li, y-KNltN30Hi:I 
Nft^l/M0Sh7>y^^33, 3 4 

M0Sf7>vX^31, 3 3<7)^~ Hit idtE^ 

hfimvtr&wcsLizmmztiZe n 

MOSh7>yX^ 3 4, 3 2 <DY- Mi, -£-*i-P;ft7 
iztf&LX* -ty^ryyf SA208klo-b>x7* 

[0 0 4 4] ft/mr?- KEB&3 H^oT^T KVX 
WCAO-CAnCI&CfcHO^-f F$Wg*RSlWC S 
L5d ? I«V^;K7) THJ t"<;Wi£*L£i, ^O^ijo^ 
4 byiJiHRy- V 3 OON^^VMO S h?>vX* 

3 1, 3 3^im o 7^>f-^SWDL, /WD 

Nft^MOS b7>y^^ 3 2, 3 4C0d*>O 
Nft^WOS h7>y^^ 3 4#|iU y — KN 
2ri*|"Lj l^/HCSfU 7- KN 1 (i-t: y 7*T > ~7 2 
0CJ:oT I~HJ l/^;w:sn-5 0 94 hf-^^WD 

l, /wDL^-e-n-rti ru i^hsj^ thj 

Nft*W0Sh7>y^^3 2, 34 
^>(7)Nf t^;l/MO S h7>y^^3 2^IILt 
y-KNl**TLJ P^iVU^n, ^- KN2li-t>X 
7>7 p 20i:J:ot THJ l^;wi£*i£o 
[0 0 4 5] -t>X7>yiS Al(7)-t>X7 >"7°+A 
aj»W»EIB9tt, -tr^XT^y^ : SA204r>'^r> 
^+Affl#WJ»EIB8^*IKS$*- h 1 0, 13&J:lK 
>* , )-t^7U>fMA2fflO>f 37^f 1 7<:(fe*Lfc 
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72 

*><7>T&£o 4r>^T>7 p ^S A30-tr>^T>-^+A 
ffitfM»IilR9(±, -t>X7>"/SSA20-t>^7> 
^+AtB*SlJ»@R8^fb|5^y- h 1 0, 13*5<fcC/ 

feo-e** 0 *>*T>7TffSAifl§<^j»«» 

RCSL/WCS L £*>XT>y^S A3ffi|<7)?iJjgjR 
SRCSL, WC S L fcli, »J1B.UKttioixTv^o 
[0 0 4 6] |H7ii, CODR AM^ft&fM^Tjrf? 

70 LT&^SiRl^^^O PL J l^;vu$iiT* ^eV-tr^M 
C j&**gttffcS*l. v 4 h M»R»WC S L ^HRV 
^Jl/O TLJ l^iWCSftT^* h^SHR*'- h 3 00 
Nft^WOS 3 1,3 3^iai:S 

nrv>* 0 ifc, >f3^>ff i 6, i 7/6%i±jk:^nr 

tfyhaatBL, /BL^7f^»Jft-ylfiV 
CC/2i:7 p 'Jft-yH, -t > x T > -/ffiteffcig-S- 
SPL, SNLWra^WCC/2t:$tlt-t>^ 
T>"/2 0*«*iStt^fc5ft-Cv»* o ttz, ffl*BLI 
L, B L I R & THJ l^;M:i£*lTte3t^-- M0, 
20 1 3 * f £ it, »J - K$|»R* R C S L 

V^^co |"LJ l^WC^tiT'J- KjyaH?y- h 2 5 

[0 0 4 7] £>£B#£iJ^> ^4 KWRT, ?tT 

KVXf^-R A 0-R Amis ££/?ijT KVXffCAO 

fRA0-RAmCJ:oT^ j e i J-t^7U^MA 1 ri*jg 

TLJ V^i:$tiTgSy-M 3mit:^{), 
-fc>XT>y2 Ott^^EU-fe^T l/>fMA2 ttyf&Ztl 
30 tfz. 4^*74*r\ 6mmmt2tiZtbi>tzft 
T KV^M-^RAO-RAmUlSC^tfoy- KSWL 
^HRW^^O THJ U^)ViZsL±iif btl&o ZtlliZZ 

[0 0 4 8] >k^XmT Kl^XffCAO-CAnCie 
U^?iJ<7)^^f hyiJSWaWC S L^M1fiU^<)V(0 THJ 
lx^;l/Ujfc±*f ^tLT-eco?tj0 7>f h?iJS«^- h 3 0 
40 fiONft^i/MO S h 7 >V7s9 3 1 , 3 3^*lt 
Ff-^iWDL, /WDLii. 
~ ^if-^U^oT^: ^^(f THJ l-^;l/£> £LK TLJ 1/ 

cotf y hiBLBLi^tt/BLIi TLJ t^<;Wc3ITlf 

[0 0 4 9] ^C, ^'/XT^yftttftSf SPL, S 
NL^-eti-Ptt THJ l/^c>ui5J:tF TLJ l^;i/U2tL 
t-t>xryy2 0**fi&ttftSit. tfyh«WBL f / 
B L W^*12UI***iR«a V C C Ui««$ii&o Lfc^ 
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-^ft-Tft^ Ff-^^WDL, /WDL<Ol^;WC# 
[0 0 5 0] *fftU, 7-KlWL^IKl/^;K7) 

^>x7>7°ffittfi:flf s p l, SNL^t'Bi/ 

^VCC/2 USftT-fc>*T>72 O^ft^t^ 
ft, ^37^f 1 6^iSM$iite7 bSlBL, /B iO 
L**tfy mrvff-ytffiVBLUSK-So * 
«*BLIR*»rHJ ^iWKSft-ClEai**- M 3^' 

[0 0 5 1 ] Rffll&ft^li. 7^ h =r^> KWRTOft 

MWC S L Oftfc> i) \z U - K?4SR*R C S L i^WR 

$ft^»o aiRSft^jotfy hiwbl, /BLcom& 

h2 5*^lt'J-Kf~^»RDL, /RDLi:4 
x.£>ft£o V-KT>-/ii. 'J-F7-^8RDLt/ 20 
RDLcomtiSrJfcRU lfctt3ft*HlEDfc»a V^;vcr> 

[0052] :^»iliru y-f 

h 3 OONf t^iUVIOS 3 2, 3 4£9V 

-/Sttf fcfg-g- S N L , SPL^ft-Fft |~LJ 

<tv FHJ u^;i/tc$ft^iT*«±, maztitz?i<?>-b> 30 

MC^<br'-*j&*«m$ft, -b>X7>^20i:i:oT 

t^LfcJ:^:, 7^ hJf!IWU»WCSL*J:tf9-f h 
f-^WDL, /WDLOffili^^ ^ >^£-fc>.X 
T>^2 OOiSttfl^-f * IT, 
- * fB^-co-h > X 7 > 2 0 -sC0S& t * ^ »J * JVf- 

[0 0 5 3] ttz, 94 h KWRTSr#x.**f*t- 
[0 0 5 4] H90DRAM^ioV^T. -fe>^T 

jcsftr^ii:**!, s h s ft izm v> 7 -f ■ h wmiRm. w 

C S L£ THJ l^WCL, 7 hf-^gWDL, / 
WDLi^tlfil THJ U^Jl/fcJiO* ["LJ V^;btri- 50 
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awsft^j<otry h^BL, /BL***ft-pft 

THJ i"<fl/&&& I~LJ p^w:^^o CftCi*) r 
SiR^ft^^JO-tr>XT>"7 6 5 5OM0S f7>y7^ 
5 7, 5 8^*lLty-KN5 1, N5 2^ft-fft 

TLJ i/^visj:^ I~HJ i^;mc&ik **'J-fe/uM 
C**<bfcfy h»**BL, /BLtC^/hme^iE'g-^SE 

ft, jE#**>xJ»(H»f*S:fi 1 * ; ii4:* f "CSi<4' 

[0 0 5 5] /-KN5 1, N52^-b>^7>^5 
5 rfctCfrflM-fttf. S^$ftTV^v^ijO^>XT^ 

fflaWftKiSt t«t>ft*o L^L, JHHfctt, a«5 

sftfcyijoify haatBL, /BLt-em:Bg«if 

[0 0 5 6] i/:, 11 1 tf)DR AMfti, -fc>^7> 
^iSttftS-^SNL, SPL^0^VCC/2<^ 

|~HJ 1^;WIL, 7^hf-^SWDL, /WDU 
-tft-Tft l~HJ l^^isj:^ TLJ V^^kz-t&t, M 
H2tLtiW<0\£y hn&B LSfcli/B L* f T LJ 
(c&£ 0 CftUJ:^, gWSft£?90N^**>MOS. 

h7>y7^5 7^ILty-KN5 1^ TLJ 
;M::ft*K ^*V-fe^MC*5) tf y h£|*fBL, /BL 
K«/h*fl^**jE1!r tc^m S ft 4 Iff U -fc > ^ T V 7 5 5 

[0 0 5 7] [|OfeO»X2] iO»«0*Kt 

C(ODRAM^05ODRAMtR5:&^(i, (HI 
tN±2o) CO^^T h^iJM^v-'- h 3 0 0^ l 0O7 

^ hmmnr- h 3 omwmnu hwmmr- > 3 

[0 0 5 8] 7n^JI^-b3 0' t±, 

b 3 OCONf^^iVMO S h v >v^^ 3 2, 3 
4tH6*LfctOT*4o 9>f h 3 0' <D 

Nft^I/MO S f 7 3 1 , 3 3 OV->Ui. 

-eft-eft^-r h^mnr- b 3 ooNft^^Mos h 

[0 0 5 9] :^ffi«i2tii, 7^hr*-^^t 
WDL, /WDL«0§i^/h? < ^40T% #^iftf^O 

[0 0 6 0] ♦HBI*S*ifc*liojBJB«ii''<rojft-c 
«*-C*> o tSDRfi * t O -C ti ft v^h % x. ^ ft £ ^ * 
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<t ft T-O 1~^T <7) ^Ht5 ? ^ $ ft Z> CI t § ft 

f 0 0 6 1 ] 

*t*cjti&LTWtfeft, us i oy- kicks i <Dmmm& 

* f *it?)ftfcci:Hj6i:"CSttfl:Sft, Jftgoify Ml 70 
vxfifcfeTa^y- *>covvTft^co7 

* awc*s ft £ # i # x xrm 2 <nm^- ^non 
amy- h t**iwtC)ft*o d-e, »affl?&ia*5y- 

H±, *vf y b^icWJCLTKtt^ft, -tft&O**- 

h *«***ft^ft* 1 * j: 2 otaf- * 

£ft, -E-ft^cof&i oil^i ictgi o;- KfcSMK 

Sftfc»l*J:O f »2<7)b7>v^^4:, #lfy hMW 
U#SLTl£tf<bft, *ftfcO#l<a*1E* s *ft^ft« 

*ftfeO»2^«tt*^ft^ft»JEOlf y HRW^S 50 
ft**l*J:a f *2 0lf? hfcKSMKSft. »&»fis&* 

uyijr* 3 -/tao -c*te<7> tf ^ h a#*'atts ft - 
t »c je t r #a 1- * * 3 * i y » 4 <^ h ^ > 5^ * * 

ftfc v>pi i) , -t>x7> 

7 > ^co*^ y >J -fe ;Vt*- * co-fc > ^ tfifl t £ [W| 
^CSffn^t^t^ ^>* r A7*-t*c0Sfi*ft£ 40 

[0 0 6 2] #4 L<{±, *143J:tf«20h^>v^ 
«wif7 HWt*;*a^«»tfeftrv>*- 0 co 

[0 0 6 3 ] ifc«FiL<li, SfcK, tfi^fifi: 

mt$*ttzm~m 1 <o/ - v\zm 1 offi»«e£#;i-c 
■fe > * 7 > * ffi^t * * * stt^na* t «b ft 50 



fl$P8 2 003-196983 
75 

£0 d<A*£li, 1 o<7>#&dMHI^£3-x.fttf <fc^<0 

t% m^^m^mmtzmz z t&x& % Q 

[0 0 6 4] it»JL<li, Sfefc, *tfy hH*t^ 

meu y y f - * - vi~4 ^^cr> y u * * - v H»*nft*t 

hit. t£M»iB(t »&»ft20»7»K. fi^n- 
^.Wf^-y, #iiEIR43J:y f -fc>X7>yS:*TS < & 
fk £ £ 1 i> iz ■/ y * * - * x&mt s „' ■ £ 
1 ocof^l^*4x.tilf "/V f t - v 

[0 0 6 5] ifcJfJKIi, ^^tC, «»Otfy 

n^*Mtimtt^ft^^ai7--^^th. mmmtmz 
*Kffi^-^aatueai-4-Rmffl9«awy- h i% 

fclfcfc* 1 coy - ku» 1 <0JK»*ffi*4"X.-c-fc>^7 
•*i±. lo<offii^^S--^xft^J:v>(Ot s , *ii 
[0 0 6 6] ifcfiFS L<tt, SfeU. h^ti 
« e ( c ^ V f - -V - V -f 2> tz co -f V * - y m K ti l W \ t 

commits 1 o^iffit^tlff ^^-i.ti{f f t 

[006 7] itztin l<i±. -t>xT>7tu -e-ft-r 

ft#l OV- Kfc»l *3J:tf*2oe* Mftk^WHSf 
^$ft, h*«* f -?-ft-e , ft*2*JJ:D f *l 
<r>\Lv hjfttc»«Sftfc»l oaiW^^JjSSfeJ:^* 
60F7/y>n, -e-ft-Pft»20y- Pt^l 45 J: 

«2<7)if7hs^ws?^ ^-ft^or-hm 

tt* t -€-ft-Pft»2*3J:U f »l<7>lfy h»KBM££ftrt:fiS 
2^**«*0»7 4343j:.tf» 8 CO F7>yX^^ 

tfo ■fe>^7>^ «;i coy- Kcii oililtti* 
#x ft 4 1 1 tc» 2 co j - H 2 otilfl:^ 

xryyz&Mtizmi&i-zzt &x § 4 0 

[HI] -O^co^fficoB^l la^DRAM^ 
[12) g| 1 L/:^ hcofliaESr^i-rn 
[El 3 ] H 2 Lfc * -=6 'J ^ n y ^ <om$C*7F-f® 
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[i4] hi 2 itzmLfzJzyxyuy ?(nm$Lzm-tm 

[ins] 14 i<zmLfz^>xT>y o +x&t}fflmm$& 
8 tvmj&zmirm&y'v y ?mv$>&o 

[0 6] H5 (C^Lfc^f 3 9-f**Ofl|flJS:^-fia»H 
[0 7] HI -|il6frC^L/wDRAMO#jiiftft*^ 

[0 9 ] fi£3fc<0 D R AM05Stt«rgri-HR:/n y * 0 

[Hill] ^OHfecODR AMcOSffiSr^-tHg&rn 



(10) 003-196983 

18 

1 DRAM. 2 tf/?ij7Kl/^A*7 7r + ^D7^ 

K 5 r-^Affii@^ 6 70K7>f/H')" 
KT^^i, 7 7 MA ^^eu-fc^ 

Tl"f\ SA ^>X7>-/i, MB >*'jrn> 
^ SB ^>^yny^ MC ^^'J-t;K WL 

BL, /BL tfy h«Jt % 8, 9 
T^y+AtB^SiJfflllilK, WDL, /WDL 7^hf 
70 -*H«\ RDL, /RDL V - Kr-- *ig|*J\ 1 

0, 13 IKai**-K 11, 12, 14, 15, 2 

1, 2 2, 2 6, 2 7, 3 1 -3 4, 5 1-5 4, 5 
Nf t^iVMO S f7 
^f^7^f, 20, 55 -tr> 

, 35-37, 58, 59 Pf 

t^l/MOSf7>yX^ 2 5 y - K?!I»R**- h , 
30, 30', 50, 61 7^ h?l!i§#W- ho 
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